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,QWURGXFWLRQ
7KHSXEOLFVHFWRUPDQDJHVDQH[WHQVLYHDPRXQWRIDVVHWVPRVWO\EXLOGLQJVZKLFKDUHHLWKHURFFXSLHGE\SXEOLF
VHFWRU DGPLQLVWUDWLRQ RU DUH UHQWHG WR WHQDQW RFFXSLHUV 7KH RQJRLQJPDLQWHQDQFH RI WKHVH EXLOW DVVHWV UHTXLUHV D
VLJQLILFDQW LQYHVWPHQW RI SXEOLF IXQGV ZKLFK VKRXOG EH VSHQW DQG PDQDJHG HIIHFWLYHO\ ,Q RUGHU WR HVWDEOLVK
SURFHGXUHV DQG HVWLPDWH SUHOLPLQDU\ RSHUDWLRQDO H[SHQGLWXUHV JHQHUDWHG E\ HIIHFWLYH IDFLOLW\ PDQDJHPHQW ± (1
  LW LV YLWDO WR XVH PRGHUQ DSSURDFKHV DQG PRGHOV ZKLFK DUH SDUW RI VRIWZDUH WRROV GHVLJQHG WR
PDQDJHFRQVWUXFWLRQDVVHWV

$VVHW PDQDJHPHQW UHTXLUHV RQJRLQJ XVH RI ILQDQFLDO DQG HQJLQHHULQJ UHVRXUFHV )XUWKHUPRUH DGKRF DVVHW
PDQDJHPHQW LPSOHPHQWHG ZLWKRXW DQ\ EXGJHWDU\ OLPLWV RU FDOFXODWHG DVVHVVPHQW RI GLIIHUHQW SRVVLEOH VROXWLRQV
GXULQJ WKH EXLOGLQJV OLIH F\FOH LV QRW HFRQRPLFDO 0RUHRYHU LW RIIHUV RQO\ DQ DYHUDJH GHJUHH RI EXLOGLQJ XVHU
VDWLVIDFWLRQ7KHDPRXQWRIH[SHQGLWXUHGHVLJQDWHGIRUEXLOGLQJRSHUDWLRQPDLQWHQDQFHDQGPRGHUQL]DWLRQVKRXOGEH
ZLWKLQDUDQJHRIWREHWZHHQRI WKHEXLOGLQJ¶VFDSLWDOFRVWDQQXDOO\%XOO7KHVFRSHRIDVVHW
PDQDJHPHQWFRYHUVDUHDVLQFOXGLQJWKHUDWHRIPDLQWHQDQFHQHJOLJHQFHLQSUHYLRXV\HDUVDVZHOODVYDULDWLRQVWRWKH
PDLQ IXQFWLRQ RI H[LVWLQJ EXLOGLQJV ,W LQLWLDWHV WKH WRSLF RI SURJUHVVLYH FRQVWUXFWLRQ QHZ WHFKQRORJLHV QHZ
PDWHULDOV DQG RYHUDOO FRQIOLFWV RI WKH WHFKQLFDO SURJUHVV 3UDJPDWLF VROXWLRQV DUH LQGHHG IHDVLEOH EXW WKH\ GR QRW
DFFRXQWIRUSRVVLEOHULVNVXQFHUWDLQW\LQFRPSOHWHLQIRUPDWLRQDQGH[SHFWHGSURJUHVVWUHQGVLQWKHIXWXUH

7HUPVVXFKDVEXLOGLQJ UHQRYDWLRQDQGPDLQWHQDQFHDUH LQVHSDUDEOHIURPWKH WHUP)DFLOLW\0DQDJHPHQWZKLFK
FRYHUV ERWK )DFLOLW\ 0DQDJHPHQW LV SRVVLEOH WR GHILQH LQ D VLPSOLILHG ZD\ DV D VHUYLFH ZKLFK HQVXUHV WKH
LQYHVWPHQWUHFRYHUDELOLW\WKURXJKHFRQRPLFRSHUDWLRQWKDQNVWRWKH/LIH&\FOH&RVWVRUWKURXJKWKHUHYHQXHVIURP
UHQWVLQWKHFDVHRIOHDVLQJWKHEXLOGLQJWRSDUWLFXODUWHQDQWVLQDUDWLRQDOO\XVHGEXLOGLQJ.KRMDQGL	0DLOODUW	
3URNRS\HYGHILQHVRSHUDWLRQDOH[SHQGLWXUHRSWLPL]DWLRQDVD)DFLOLW\0DQDJHPHQWWRRO

)RU HDFK EXLOGLQJ WKHUH LV D ZLGH YDULHW\ RI NQRZQ RU HDVLO\ DFFHVVLEOH LQIRUPDWLRQ DERXW LWV WHFKQLFDO DQG
HFRQRPLFFRQGLWLRQ7KLV LQIRUPDWLRQ LVSURFXUHGIURPGLIIHUHQWVRXUFHVKDVGLIIHUHQWZHLJKWVGLIIHUHQWDFFXUDF\
DQGULVNVDQG WKH\FKDQJHRYHUDSHULRGRI WLPHDV)UDQJRSRO VKRZV ,W LVGLIILFXOW WRPDNHDSURSHUDQG
LQIRUPHG GHFLVLRQ DERXW EXLOGLQJ RSHUDWLRQDO LQYHVWPHQWV HVSHFLDOO\ DERXW SHULRGLF PDLQWHQDQFH DQG UHSDLUV
DFFRUGLQJ WRGLVSHUVHG LQIRUPDWLRQRYHUDVSHFLILFSHULRGRI WLPHEHFDXVHZHGRQRWNQRZ WKH LQDFFXUDF\ZKLFK
LQIOXHQFHV RXU GHFLVLRQ PDNLQJ 7KH UDWLRQDO RSHUDWLRQ DQG )DFLOLW\ 0DQDJHPHQW RI VHYHUDO EXLOGLQJV EDVHG RQ
GLVSHUVHGLQIRUPDWLRQLVDOPRVWLPSRVVLEOHGXHWRWKHGHJUHHRILQIRUPDWLRQXQFHUWDLQW\+RZHYHULWLVHQKDQFHGE\
GLIIHUHQWPHWKRGRORJLHVRILQIRUPDWLRQDFTXLVLWLRQIRUHDFKEXLOGLQJDVVWDWHGE\6HHOH\

2Q WKH PDUNHW WKHUH H[LVW YDULRXV LQVWUXPHQWV IURP WKH ILHOG RI )DFLOLW\ 0DQDJHPHQW ZKLFK GHDO ZLWK WKH
SUREOHPVRIPDLQWHQDQFHSODQQLQJ DQG VWUXFWXUDO REMHFWV UHQHZDO6RIWZDUHSURFHVVLQJ DQG FRQQHFWLRQ WRJUDSKLF
V\VWHPVLVXVXDOO\YHU\EHQHILFLDO7KHZHDNQHVVRIWKLVV\VWHPLVDQLQDGHTXDWHO\ZRUNHGRXWPRGHORIPDLQWHQDQFH
DQGUHQHZDOZKLFKZRXOGUHDOLVWLFDOO\GHVFULEHWKHDJHLQJRIVWUXFWXUDOREMHFWVDWWKHOHYHORILQGLYLGXDOFRQVWUXFWLRQ
FRPSRQHQWV /LX 	 :X  )URP WKLV LQIRUPDWLRQ WKHUH IROORZV LQDFFXUDWH RXWSXWV LQ WKH WHFKQLFDO DQG
HFRQRPLFGDWDZKLFKVHUYHDVDEDVLVIRUXVHUGHFLVLRQPDNLQJRQKRZWRIXUWKHUGLVSRVHRIWKHVWUXFWXUDOREMHFWV

7KHDLPRIWKLVSDSHULVWRSUHVHQWDQLQVWUXPHQWZKLFKZLOOJHQHUDWHDTXDOLW\WHFKQRHFRQRPLFVROXWLRQWRWKH
SUREOHPV RI SODQQLQJ DQG RSWLPL]DWLRQ LQ WKH UHQHZDO DQG PDLQWHQDQFH RI VWUXFWXUDO REMHFWV 7KH WKHRUHWLFDO
SULQFLSOHV RI WKH PRGHO FRPH IURP WKH ODWHVW WHFKQRHFRQRPLF NQRZOHGJH DQG SHUVRQDO LQQRYDWLYH UHIOHFWLRQV
WKURXJKSUDFWLFDODFTXDLQWDQFHZLWKWKHSUREOHPV
,QSXWUHTXLUHPHQWV
7KHPRGHOPXVWEHDSSOLFDEOHDWDOHYHOWKDWWKHXVHUZKRLVQRWDFLYLOHQJLQHHULQJVSHFLDOLVWZRXOGEHDEOHWR
XQGHUVWDQG LWZLWKRXWJHWWLQJELDVHGRUPLVJXLGHG UHVXOWV2Q WKHRWKHUKDQG WKHDLP LV WRFUHDWHDQHQYLURQPHQW
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ZKHUH WKH FLYLO HQJLQHHULQJ H[SHUW FDQ LQWHUYHQH LQ WKH SULPDU\ LQSXWV RI WKH PRGHO DQG WKXV XVH KLVKHU RZQ
H[SHULHQFHDQGNQRZOHGJH

$WWULEXWHVRIWKH,7VROXWLRQGRH[LVW±WKHSRWHQWLDOWRZRUNRQYDULRXVOHYHOVRIWKHPRGHO¶VGHWDLODQGWKHWLPH
H[LJHQF\ IRU REWDLQLQJ LQIRUPDWLRQ DQG WDVNV EHLQJ VROYHG ,W LV VRPHWLPHV QHFHVVDU\ WR JHW GDWD ZLWKLQ D VKRUW
WLPHIUDPH RU DOWHUQDWLYH VROXWLRQV WR EH DQDO\]HG VR LW LV NH\ WR IRFXV RQO\ RQ WKH RSWLPDO VROXWLRQ LGHQWLILHG
ZLWKRXWZDVWLQJ WLPHH[SORULQJSRRUYDULDQWV7KHDSSOLFDWLRQPXVW UHWXUQD UHVXOWZLWKLQD VKRUW WLPHDQGDW WKH
VDPH WLPHQRW VHULRXVO\ELDV WKHRXWSXWV)RUDPRUH LQGHSWKDQDO\VLV WKHXVHU WKHQVHOHFWVKRZPXFK WLPH WKH\
ZDQWWRGHGLFDWHWRWKHWDVN

7KH DSSOLFDWLRQ FDQ EH HODERUDWHG XSRQ E\ WKH XVH RI D PRGXODU V\VWHP ZKLFK PHDQV LW LV SRVVLEOH WR DGG
LQVWUXPHQWVZKLFKZLOODGGUHVVDQGIXUWKHUSURFHVVDUHDVFRQQHFWHGWRWKHH[LVWLQJVHWRISUREOHPV

7KHUHTXLUHPHQWVFDQEHGLYLGHGLQWRWKHIROORZLQJPDLQDUHDV

)URPDSUDFWLFDOSHUVSHFWLYH

• SDVVSRUWL]DWLRQFDSWXUHWKHFXUUHQWVWDWH
• GHWHUPLQDWLRQRIRSWLPL]HGPDLQWHQDQFHF\FOHVDQGUHVWRUDWLRQRIREMHFWV
• TXDQWLILFDWLRQRIWKHFRVWVSHUDQQXP
• GHWHUPLQLQJWKHHFRQRPLFEDODQFHRIWKHEXLOGLQJ

)URPDXVHUSHUVSHFWLYH

• ZRUNZLWKGDWDLQGLIIHUHQWGHWDLOVRIVSHFLILFDWLRQ
• DFFHVVWRDZLGHUDQJHRIXVHUV
• WKHSRVVLELOLW\RIWDNLQJLQWRDFFRXQWWKHWLPHQHHGHGIRUSURFHVVLQJWKHRXWSXWVIURPWKHPRGHO

7KHSRLQWVPHQWLRQHGDERYHGHILQHKRZWKHSUHOLPLQDU\VWUXFWXUHDQGFRQWHQWZLOOORRN%XLOGLQJSDVVSRUWL]DWLRQ
LVYHU\LPSRUWDQWDQGHVVHQWLDOIRUSODQQLQJWKHIXWXUHRIEXLOGLQJUHQRYDWLRQV(UURULQWKHEXLOGLQJSDVVSRUWL]DWLRQ
FDQGHJUDGHWHFKQRHFRQRPLFHVWLPDWLRQV,W LVQHFHVVDU\WRRIIHUDVROXWLRQZKLFKHQDEOHV WKHXVHU WRHDVLO\DQG
TXLFNO\DVVHPEOHDPRGHORIWKHLUSDUWLFXODUEXLOGLQJ$QDYHUDJHXVHUPXVWEHDEOHWRJHQHUDWHDKLJKO\SURIHVVLRQDO
PRGHO LQRUGHU WRDYRLGPDMRUGHYLDWLRQIURPWKHSURMHFW7KHVXSSRUWLQJGDWDEDVHVZKLFKIRUPWKHEDVLV IRU WKH
PRGHOPXVWEHSUHFLVHO\SURFHVVHGDQGWKHGDWDPXVWKDYHDKLJKSURIHVVLRQDODFFXUDF\LQRUGHUWRSURYLGHFRUUHFW
YDOXHVIRUWKHPRGHO¶VSURFHVVHV
5HIHUHQFHGDWDEDVHRIWKHFRQVWUXFWLRQSURGXFWLRQ
2QH RI WKH FUXFLDO UHTXLUHPHQWV IRU SUDFWLFDO DQG HIIHFWLYH XVDJH RI WKH 7( DQDO\VLV 0RWDZD	$OPDUVKDG
LVDQXQDPELJXRXVO\GHILQHGIRUPDQGLQSXWGDWDTXDQWLW\ZKLFKEHFRPHDVXEMHFWRIVXPPDUL]DWLRQ7KHXVHU
ZLOODXWRPDWLFDOO\LQVHUWPLVVLQJGDWDEHIRUHWKHVXPPDUL]DWLRQEHJLQV

7KHVRXUFHRIWKHVXSSOHPHQWGDWDZLOOEHWZRLQWHUQDOGDWDEDVHV

• WKHFKDUDFWHULVWLFUHSUHVHQWDWLYHVRIFRQVWUXFWLRQRXWSXW
• DGDWDEDVHRIW\SLFDOFRPSRQHQWV

7KHDSSURSULDWHGDWDEDVHDVVHPEO\KDVFUHDWHGDV\VWHPZKLFKDOORZVWKHQRQWHFKQLFDOXVHUWRDFTXLUHDFFXUDWH
SUDFWLFDO RXWSXWV 7KHPRUH FRPSRQHQWV WKH GDWDEDVH LQFOXGHV WKH OHVV RXWSXW GDWD ZLOO EH PLVUHSUHVHQWHG 7KH
RXWSXW GDWD UHVXOWV IURP WKH DOORFDWLRQ RI REMHFWV WR WKH FRQVWUXFWLRQ FRPSRQHQWV VSHFLILHG ,I WKH QXPEHU RI
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FRPSRQHQWVVSHFLILHGUHIHUHQFHH[DPSOHVLVWRRH[WHQVLYHLWZLOOFDXVHDFKDRWLFDQGGLIILFXOWGDWDLQVHUWLRQ9RLFX
HWDO
6RIWZDUHSURFHVVLQJRIWKHEXLOGLQJUHIHUHQFHGDWDEDVH
7KH VRIWZDUH DSSOLFDWLRQ XVHV D VLQJOH GDWDEDVH RI FRQVWUXFWLRQ FRPSRQHQWV GUDZQ IURP FXUUHQW LQGXVWU\
VSHFLILFDWLRQV7KHGDWDEDVHDOORZVWKHFODVVLILFDWLRQRIGLIIHUHQWEXLOGLQJREMHFWVWREHPDLQWDLQHGVLPXOWDQHRXVO\
7KH GDWDEDVH ZDV DGMXVWHG VR WKDW PRGHOOLQJ WHFKQLTXHV FDQ EH LQVHUWHG GXULQJ WKH UHQGHULQJ RI D FRQVWUXFWLRQ
VHFWLRQRI DSDUWLFXODU EXLOGLQJ3UHVHQWO\ WKHGDWDEDVH LQFOXGHV DQ H[SDQGLQJ V\VWHPZKLFKJHQHUDWHV H[DPSOHV
EDVHGRQEXLOGLQJFDSLWDOH[SHQGLWXUHV/LPHWDO
4.1. Model based on the basis of specific elements 
:KHQ WKH UHIHUHQFHGEXLOGLQJKDVEHHQFKRVHQDQGDOO LWVPDLQFRQVWUXFWLRQVL]HDWWULEXWHVKDYHEHHQ LQVHUWHG
LQGLYLGXDOFRQVWUXFWLRQFRPSRQHQWVDUHDVVLJQHGWRFUHDWHDFRPSOHWHGUHIHUHQFHIRUWKHEXLOGLQJ7KLVPDSSLQJLV
FDUULHG RXW WKURXJK WKH XVH RI D PDWUL[ RI FRQYHUVLRQ IRUPXODV DVVHPEOHG IRU DOO EXLOGLQJV DQG DOO FRQVWUXFWLRQ
FRPSRQHQWV (DFK FRQYHUVLRQ IRUPXOD LQFOXGHV FKDUDFWHULVWLF VL]H SDUDPHWHUV RI WKH DQDO\]HG EXLOGLQJ DQG DQ
HPSLULFDOO\GHWHUPLQHGFRQYHUVLRQFRHIILFLHQWZKLFKGHILQHVWKHDPRXQWRIFRQVWUXFWLRQFRPSRQHQWVLQWKHEXLOGLQJ
$ILFWLYHEXLOGLQJLVFUHDWHGE\VXPPDUL]LQJDOOWKHFRPSRQHQWVDQGGLIIHUHQWLDWHVIURPDUHDOLQYHVWLJDWHGEXLOGLQJ
ZLWKLQWROHUDEOHGHYLDWLRQ

)RU WKH SXUSRVHV RI WKH 7( DQDO\VLV WKH H[LVWLQJ SURGXFWLRQ LQIRUPDWLRQ LV GLYLGHG LQWR  JURXSV RI W\SH
VWUXFWXUHV(DFKJURXSLQFOXGHVDVSHFLILFDOO\GHWHUPLQHGJURXSRIREMHFWV7KHVHDUHGHILQHGE\VWUXFWXUHW\SHV
LQWKHGDWDEDVH(DFKREMHFWLVODEHOHGE\DIRXUGLJLWFRGHILUVWWZRGLJLWVUHSUHVHQWWKHV\VWHPVHFRQGWZRGLJLWV
UHSUHVHQWWKHEXLOGLQJDQGE\DGHVFULSWLRQ

7KHPDLQUHTXLUHPHQWIRUWKLVGDWDEDVHLVWKHGHILQLWLRQRIDOOFRQVWUXFWLRQFRPSRQHQWVZKLFKDUHSUHVHQWLQWKH
FRQVWUXFWLRQ DQGZKRVH OLIHVSDQ GRHV QRW H[WHQG WR WKH OLIH RI WKHZKROH EXLOGLQJ 7KH FULWHULD IRU GLYLGLQJ WKH
FRQVWUXFWLRQ FRPSRQHQWV DUH LWV IXQFWLRQV LWV OLIHVSDQ DQG LWV H[SHQVHV IRU FRPSRQHQW UHFRYHU\ SHU XQLW (DFK
FRQVWUXFWLRQFRPSRQHQWLVODEHOHGE\DFRGHDQGGHVFULSWLRQ,QRUGHUWRPDLQWDLQEHWWHUWUDQVSDUHQF\DQGWRDOORZ
IXUWKHU FRPSRQHQWV WREHSRWHQWLDOO\DGGHG LQWR WKHGDWDEDVH WKHFRQVWUXFWLRQFRPSRQHQWV DUH VRUWHG LQWRJURXSV
ODEHOHGE\OHWWHUVDQGDELQDU\QXPEHUH[SUHVVLQJWKHFRQVWUXFWLRQFRPSRQHQWFODVV
4.2. Model based on the overall building cost 
7KLVDSSURDFKDOORZVDILOHRIFRQVWUXFWLRQFRPSRQHQWVWREHJHQHUDWHGDQGWKHDPRXQWIRUWKHJLYHQSURMHFWWR
EHTXDQWLILHG7KHDSSOLFDWLRQRI WKLVDSSURDFK LVSDUWLFXODUO\VXLWDEOH IRUQHZDQGUHFHQWO\FRQVWUXFWHGEXLOGLQJV
7KH UHDVRQ LV WKDW WKH EXLOGLQJV FDSLWDO FRVW FDQ EH H[SUHVVHG DW FXUUHQW SULFHV ZKLFK SUHVHQWV D FKDOOHQJH IRU
KLVWRULFDOEXLOGLQJV,IWKHXVHUKDVWKHDYDLODEOHEXGJHWIRUUHDOFRQVWUXFWLRQFRVWVWKH\DUHDEOHWRSUHGLFWWKHFRVWRI
WKHSUHVHQWEXLOGLQJVFUHDWLQJWKHSRVVLELOLW\RIUHGXFLQJLW7KLVDSSURDFKEDVHGRQWKHRYHUDOOEXLOGLQJFRVWFRXOGEH
WKHHDVLHVWPHWKRGIRUGHWHUPLQLQJDVFKHGXOHRIFRQVWUXFWLRQFRPSRQHQWYROXPHVEDVHGRQW\SLFDOREMHFWV

7KHPRGHOGRHVQRWQHHGWRNQRZWKHVSHFLILFXQLWVGXHWRWKHSULQFLSOHLWLVEDVHGRQ$SHUFHQWDJHDOORFDWLRQRI
WKHRYHUDOO FDSLWDOH[SHQGLWXUH WRSDUWLFXODUFRQVWUXFWLRQFRPSRQHQWVDFFRUGLQJ WR WKHSHUFHQWDJHVFKHPH LVJLYHQ
EHIRUHKDQGZKLFKLVDVVHPEOHGDFFRUGLQJWRWKHVSHFLILFEXLOGLQJW\SH

7KHV\VWHP-.626WDQGDUG&ODVVLILFDWLRQRI&RQVWUXFWLRQ6WUXFWXUHV9HVHOêHWDOKDVEHHQFKRVHQDV
WKH PRVW VXLWDEOH FDWDORJXH IRU W\SLFDO EXLOGLQJV ZKLFK UHSUHVHQWV D V\VWHP RI FODVVLILFDWLRQ IRU WKH RYHUDOO
FRQVWUXFWLRQLQGXVWU\DVVHPEOHGLQWKH&]HFKRVORYDNLDLQWKHV3DUWRIWKH-.62LVDWHFKQLFDOUHJLVWHUDQGWKH
PDLQFODVVLILFDWLRQFRQVLVWVRIVHYHQQXPEHUV7KH-.62ZDVFUHDWHGIRUVWDWLVWLFDOSXUSRVHVDQGLWVFRGHVDUHXVHG
IRUPRQLWRULQJSULFHWUHQGVDQGFDSWXULQJDQGFRPSDULQJW\SLFDOFKDUDFWHULVWLFVIRUVLPLODUEXLOGLQJV
372   Daniel Macek and Jiří Dobiásˇ /  Procedia Engineering  85 ( 2014 )  368 – 376 
&RQVWUXFWLRQFRPSRQHQWV/LIH&\FOH&RVWV
7KHEXLOGLQJOLIHF\FOHDQDO\VLV/LIH&\FOH&RVWV/&&ZKLFKLVGHVFULEHGE\6FKQHLGHURYiIRFXVHVRQ
WKH HPSLULFDO RSHUDWLRQDO H[SHQGLWXUH LPSURYHPHQWV RYHU WKH WRWDO EXLOGLQJ OLIH F\FOH $ EXLOGLQJ¶V OLIHVSDQ LV
OLPLWHGQRWRQO\E\LWVWHFKQLFDOGXUDELOLW\EXWDOVRE\LWVHFRQRPLFOLIH7KHWHFKQLFDOOLIHVSDQLVGHWHUPLQHGE\WKH
LPSRUWDQFHRIPDWHULDOFKDUDFWHULVWLFVZKLFKDUHGHSHQGHQWRQFRQVWUXFWLRQFRPSRQHQWVKDYLQJEHHQGHVLJQHGIRUD
ORQJOLIHF\FOH&RQVWUXFWLRQFRPSRQHQWVDUHRIYLWDOLPSRUWDQFHEHFDXVHLIGDPDJHGWKHFRPSRQHQWVFDQQRWIXOILO
WKHLU PDLQ SXUSRVH 7KH UHVXOW RI ZKLFK LV WKDW WKH ZKROH EXLOGLQJ LV QRW IXQFWLRQDO WRWDO FROODSVH FRXOG EH D
SRVVLELOLW\DQGSRWHQWLDOUHSDLUVDUHERWKWHFKQLFDOO\DQGHFRQRPLFDOO\GHPDQGLQJ

&RQVLGHULQJWKHWRWDOFRVWIRUUHSDLUVLWPD\EHPRUHHIIHFWLYHWRFRPSOHWHO\GHPROLVKWKHEXLOGLQJDQGEXLOGD
QHZRQH(FRQRPLFDOOLIHVSDQGHILQHVWKHSHULRGRIWLPHRYHUZKLFKLWLVHFRQRPLFWRRSHUDWHWKHEXLOGLQJ8VXDOO\
WKHHFRQRPLF OLIHVSDQ LVVKRUWHU WKDQ WKH WHFKQLFDO OLIHVSDQ ,W LVYHU\SUREDEOH WKDWPRVWEXLOGLQJVZLOO ORVH WKHLU
HFRQRPLFDO VHUYLFHDELOLW\ZKLFK FRXOG EH DVVRFLDWHGZLWK SHUPDQHQW ORVV RI QHW UHYHQXHV GXH WR KLJK H[SHQVHV
PHDQLQJWKDWLWZRXOGEHPRUHXVHIXOWRUHPRYHWKHEXLOGLQJDQGEXLOGQHZWRUHWXUQWKHVLWHWRSURILWDELOLW\7KH
PHWKRGVRIGHFLVLRQPDNLQJDUHGHVFULEHGE\0DFHN	0ČãĢDQRYi

7KH WRWDO //& FDOFXODWLRQ LQFOXGHV UHOHYDQW LQSXW GDWD ZKLFK LV GHILQHG E\ WKH WHFKQLFDO SDUDPHWHUV RI WKH
FRQVWUXFWLRQ FRPSRQHQWV DQG WKH WLPH ZKHQ WKH SDUWLFXODU H[SHQVHV KDYH EHHQ JHQHUDWHG 7KH /&& FDOFXODWLRQ
VKRXOGVHUYHDVDQLPSRUWDQWEDVLVIRUWKHGHFLVLRQPDNLQJRIWKHLQYHVWRUGHVLJQHUDQGWKHIXWXUHEXLOGLQJHQGXVHU
ZKHQ FKRRVLQJ WKH RSWLPDO WHFKQLFDO VROXWLRQ ZLWK UHJDUGV WR WKH HFRORJLFDO DVSHFWV DQG ORQJWHUP HFRQRPLF
LPSDFWV,WLVSRVVLEOHWRGLYLGH/LX	/LWKHH[SHQVHVOLQNHGZLWKWKHFRQVWUXFWLRQRSHUDWLRQDQGGLVSRVDORI
EXLOGLQJVLQWRWKUHHPDLQFODVVHV

• H[SHQVHVOLQNHGZLWKWKHEXLOGLQJVWHFKQLFDOSDUDPHWHUV±FDSLWDOFRVWVUHSDLUFRVWVUHFRQVWUXFWLRQFRVWV
PRGHUQL]DWLRQFRVWVDQGUHPRYDOFRVWV
• RSHUDWLRQDOFRVWV±XWLOLWLHVFOHDQLQJDPRUWL]DWLRQVDQGWKHOLNH
• DGPLQLVWUDWLRQH[SHQVHVOLQNHGZLWKWKHIDFLOLWLHVPDQDJHPHQW±WD[HVLQVXUDQFHEXLOGLQJPDQDJHPHQWDQGWKH
OLNH

7KHUHIRUHEDVHGRQWKHLQIRUPDWLRQDERYHLWLVSRVVLEOHWRGHWHUPLQHWKHEDVLFUHODWLRQRIWKHEXLOGLQJOLIHF\FOH
FRVWV.LYLOXRPD	.RUKRQHQDVIROORZV
¦
=
+
=
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n
n
n
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
  
ZKHUH CnWKHFRVWLQ\HDUn
 iWKHGLVFRXQWUDWHWLPHYDOXHRIPRQH\DQG
 tDWKHOHQJWKRIWKHHYDOXDWLRQSHULRGWKHOLIHRIWKHEXLOGLQJ

7KH LVVXH IRFXVHV RQ WKH FRVWV DVVRFLDWHGZLWK WKH WHFKQLFDO SDUDPHWHUV RI WKH EXLOGLQJ /LIH F\FOH FRVWV FDQ
VLPSO\EHZULWWHQDVWKHVXPRIWKHJURXSVOLVWHGDERYH
APT CCCLCC ++=   
ZKHUH LCC/LIH&\FOH&RVWV
 CTFRVWVDVVRFLDWHGZLWKWKHWHFKQLFDOFKDUDFWHULVWLFVRIWKHEXLOGLQJ
 CPRSHUDWLQJFRVWVDQG
 CADGPLQLVWUDWLYHFRVWV
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&RVWV DVVRFLDWHGZLWK WKH WHFKQLFDO FKDUDFWHULVWLFV RI WKH EXLOGLQJ CT FDQ EH FDOFXODWHG XVLQJ WKH IROORZLQJ
IRUPXOD
¦
¦
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=
+
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n
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
  
ZKHUH TjWKHFDWHJRU\RIFRVWVDVVRFLDWHGZLWKWKHWHFKQLFDOFKDUDFWHULVWLFVRIWKHEXLOGLQJ
 nWKH\HDURIDVVHVVPHQW
 tOLIHF\FOHRIEXLOGLQJVOLIHWLPH
 pWKHQXPEHURIFDWHJRULHVRIFRVWVDVVRFLDWHGZLWKWKHWHFKQLFDOFKDUDFWHULVWLFVRIWKHEXLOGLQJ
 iWKHGLVFRXQWUDWH

,QWHUPVRIWLPHVRUWLQJ/&&FRVWREMHFWVFDQEHFODVVLILHGDVIROORZV

• LQYHVWPHQWLQSKDVHLPSOHPHQWDWLRQLVDQLQYHVWPHQWFRVWSXUFKDVHSULFH
• LQWKHRSHUDWLQJSKDVHLWLVWKHFRVWRIWKHUHSDLUDQGPDLQWHQDQFHRIWKHEXLOGLQJPRGHUQL]DWLRQDQG
UHFRQVWUXFWLRQ
• LQWKHOLTXLGDWLRQSKDVHLWLVWKHFRVWIRUGLVSRVDORIEXLOGLQJV
%XLOGSDVVDSSOLFDWLRQ
3UHYLRXVO\PHQWLRQHGPRGHOVDQGWHFKQLTXHVZHUHSURFHVVHGE\WKHVRIWZDUHWRROVDQGWKHUHVXOWLQJDSSOLFDWLRQLV
FDOOHG%XLOGSDVV7KHDSSOLFDWLRQXVHVDZHELQWHUIDFHIRULWVRSHUDWLRQ8VHUVFDQLQSXWWKHLUGDWDRQWKHZHESDJH
KWWSZZZEXLOGSDVVHXZLWKWKHLUORJLQDQGSDVVZRUG7KHDGYDQWDJHVDUHHDV\DFFHVVIRULQGLYLGXDOXVHUVDQGHDV\
DFFHVV RI WKH UHIHUHQFH GDWDEDVHV VWRUHG RQ WKH VHUYHU )XUWKHU DGYDQWDJHV DUH DFWXDOL]DWLRQ RI LQGLYLGXDO XVHU
LQWHUIDFHVDQGWKHDGGLWLRQRIPRUHWRROVDQGH[SRUWLQJIRUPDWV




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)LJ:HESDJHVHWWLQJ
7KHSURMHFWVROXWLRQLVEDVHGRQVRIWZDUHPRGXOHVZKLFKDUHOLQNHGZLWKWKHPDLQGDWDEDVHV\VWHP7KHGDWDEDVH
FUHDWHV WKHPDLQ IRXQGDWLRQZKLFK LQWHUOLQNV WR WKH VHSDUDWH VRIWZDUH WRROV7KHXVHUFKRRVHVZKLFKDUHDVZLOOEH
XVHG DQG DW ZKDW OHYHO RI GHWDLO 7KH V\VWHP LV GHVLJQHG LQ VXFK D PDQQHU WKDW GXULQJ WKH SURFHVVLQJ RI WKH
IXQGDPHQWDORSHUDWLRQVLW LVSRVVLEOHWRJHQHUDWHWKHVRIWZDUHH[SRUWVZLWKRXWSODFLQJXQQHFHVVDU\SUHVVXUHRQWKH
XVHUWRLQVHUWGHWDLOVDERXWWKHLUEXLOGLQJ

7KHDSSOLFDWLRQKDVEHHQXSJUDGHGQRWRQO\LQ WHUPVRI WKHFDOFXODWLRQDQGRSWLPL]DWLRQSURFHGXUHVEXWDOVRLQ
WHUPVRIYLVXDOLQWHUIDFH)XUWKHUPRUHWKHXVHULQWHUIDFHKDVEHHQDGGHGDOORZLQJHDV\RXWSXWSURFHVVLQJZLWKWKH
WDEOHLQWHUIDFH8VHUVDUHDEOHWRH[DPLQHWKHDSSOLFDWLRQXVLQJDSUHYLHZIXQFWLRQDFFHVVLEOHXVLQJDGHPRORJLQDQG
SDVVZRUG7KHSUHYLHZDOORZVH[DPSOHVWREHUHYLHZHGORRNLQJDWDOOWKHRSWLRQVDQGVHWWLQJVZKLFKDUHLQFOXGHGLQ
WKHDSSOLFDWLRQ7KHPDLQZHESDJHVHWWLQJVDUHGHSLFWHGLQ)LJ

7KHDSSOLFDWLRQRIIHUVVHYHUDOSUHVHWH[SRUWVHWWLQJVZKLFKFDQEHIXUWKHUHGLWHGXVLQJWKH%XLOGSDVVDSSOLFDWLRQ
ZLWKD VSUHDGVKHHWHGLWRU ,Q WKLVZD\ WKHHQGXVHU LVDEOH WRFUHDWH WKHPRGHO LQ WKHLUGHVLUHG IRUPDW ,QRUGHU WR
WUDFNWKHVSDWLDOXQLWVRUIXQFWLRQDOXQLWVLWLVSRVVLEOHWRPHUJHVHYHUDOEXLOGLQJVLQWRDJURXSRIEXLOGLQJVZKLFKLV
SURYLGHGZLWKLWVRZQH[SRUWFRQILJXUDWLRQV

$IWHU VHOHFWLQJ D VDPSOH W\SH D OLVW RI EXLOGLQJ FRQVWUXFWLRQ HOHPHQWV FDQ EH JHQHUDWHG 7KH OLVW FRQWDLQV DOO
DQWLFLSDWHG FRQVWUXFWLRQ HOHPHQWV IRU WKH FKRVHQ W\SH RI EXLOGLQJ DQG DOVR LQFOXGHV YROXPHV RI WKH DQWLFLSDWHG
HOHPHQWV7KHDLPLVWRFKRRVHWKHPRVWDFFXUDWHW\SHRIEXLOGLQJWREHVWUHIOHFWWKHQHZFRQVWUXFWLRQ,IWKHZURQJ
EXLOGLQJWHPSODWHLVFKRVHQDWWKHVWDUWWKHQWKH%XLOGSDVVDSSOLFDWLRQZLOOSURYLGHWKHXVHUZLWKLQH[DFWUHVXOWVDQG
WKHSURFHVVRIPRGHODGMXVWPHQWVZLOOEHPRUHFRPSOLFDWHG6XEVHTXHQWGDWDSURFHVVLQJDQGFRQVWUXFWLRQHOHPHQWV
PRGLILFDWLRQ GR QRW GHSHQG RQ D W\SH RI JHQHUDWLYH PRGHO +RZHYHU WKH DFWXDO FRVW RI FRQVWUXFWLRQ HOHPHQWV
UHQHZDOLQIOXHQFHVWKHFDOFXODWLRQVUHVXOWVDQGWKHEXLOGLQJGLPHQVLRQVVHUYHRQO\DVGHVFULSWLYHYDOXHV
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7KHWDEQDPHG³%XLOGLQJ'HWDLOV´FRQWDLQVDOLVWRIDOODGGHGFRQVWUXFWLRQHOHPHQWVIRUWKHFKRVHQEXLOGLQJDQG
JHQHUDWHGGDWDDFFRUGLQJWKHVSHFLILFEXLOGLQJW\SHLVLQFOXGHG7KHXVHUFDQIXUWKHUHGLWWKHFRQVWUXFWLRQHOHPHQWV
DGGHG E\PRGLILFDWLRQ RI WKH FKRVHQ HOHPHQWV RU E\ DGGLQJ RUGHOHWLQJ QHZ HOHPHQWVZKLFK EHWWHU GHILQH WKH
SURMHFWHG EXLOGLQJ ,W LV SRVVLEOH WR HGLW WKH UHFRPPHQGHG WHFKQLFDO DQG HFRQRPLFDO OLQNDJHV EHWZHHQ HOHPHQWV
ZKLFKZLOOKDYHDQLPSDFWRQEXLOGLQJUHQHZDODQGPDLQWHQDQFH

7KH %XLOGSDVV DSSOLFDWLRQ LV VLJQLILFDQW DV LW SURFHVVHV LQIRUPDWLRQ RQ SUHGLFWHG UHYHQXHV IURP WKH EXLOGLQJ
RSHUDWLRQ ZKLFK FDQ EH GLYLGHG DFFRUGLQJ WR LQGLYLGXDO EXLOGLQJ XQLWV RU WKHZKROH EXLOGLQJ )RU H[DPSOH WKH
EXLOGLQJXQLWFRXOGEHDGZHOOLQJXQLWEXWLWLVDOVRSRVVLEOHWRXVHQRQUHVLGHQWLDORUFRPPHUFLDOSUHPLVHVIRUWKH
WRWDOEXLOGLQJRSHUDWLRQFRVWV

7KHUHVXOWVDUHDFFHVVLEOHIURPWKHPDLQPHQXXQGHUDWDE³([SRUW6HULHV´7KHUHDUHPDLQH[SRUWVHWWLQJV
• %XLOGLQJ%DODQFH
• 3ODQRI&RQVWUXFWLRQ(OHPHQWV5HQHZDO
• 5HQHZDOVIRUWKH&KRVHQ7LPH3HULRG
• 5HQHZDOVIRUWKH&KRVHQ7LPH3HULRG±7LPH6FKHGXOH

,W LV SRVVLEOH WR FUHDWH XVHU VHULHV QDPHG ³&OLHQW 6HULHV´ 7KHVH DUH XVHUGHILQHG H[SRUW VHWWLQJV ZKLFK DUH
VSHFLILFWRWKHXVHUDQGLQFOXGHVSHFLDOUHTXLUHPHQWVZKLFKPD\QRWEHDSSURSULDWHIRURWKHUVXVHUVRUDSSOLFDWLRQV

,Q RUGHU WR GHWHUPLQH WKH RYHUDOO FRVW RI UHQHZDO IRU D JURXS RI EXLOGLQJV WKHUH LV DPHQX QDPHG ³*URXSRI
%XLOGLQJV´ZKLFKGHILQHVWKHEXLOGLQJVLQFOXGHGLQDSDUWLFXODUJURXS6XEVHTXHQWO\EDVHGRQWKHGHILQLWLRQRIWKH
JURXS RI EXLOGLQJV LW LV SRVVLEOH WR FUHDWH DQ H[SRUW VHULHV IRU WKHZKROH JURXS 7KHPHQX DOVR DOORZV EXLOGLQJ
VHFWLRQVWREHPHUJHGZLWKDGLIIHUHQWFRQVWUXFWLRQW\SH$WILUVWLWLVQHFHVVDU\WRFUHDWHDVHSDUDWHEXLOGLQJIURP
HDFKVHFWLRQDQGWKHQPHUJHWKHFUHDWHGEXLOGLQJVLQWRDJURXS

7KH%XLOGSDVVXVHUFDQH[DPLQHDQGUHYLHZDOOVHSDUDWHH[SRUWVHULHVRUWKH\FDQSULQWRXWWKHVHULHVGLUHFWO\IURP
WKHZHE HQYLURQPHQW1HYHUWKHOHVV XVHUVGLIIHU LQ WKHLU H[SHFWDWLRQV RI WKH H[SRUW VHULHV DQG D ORW RI WKHPQHHG
IXUWKHUH[SRUWGDWDDGMXVWPHQWV7KLVFRXOGPHDQXVDJHRIGLIIHUHQWSOXJLQVRUDGDWDSUHYLHZLQDGLIIHUHQWJUDSKLFDO
OD\RXW 7KH PRVW FRPPRQ WRRO IRU GDWD SURFHVVLQJ LV 06 ([FHO ,Q WKLV VRIWZDUH WKH XVHUV FDQ H[WHQG WKHLU
FDOFXODWLRQVRU LQVHUW WKHH[SRUWHG%XLOGSDVVGDWD LQWRDQRWKHUFDOFXODWLRQ7KHPDMRULW\RI WKHUHFHQWDSSOLFDWLRQV
DOORZWKHVHULHVWREHH[SRUWHGLQWR06([FHOIRUPDW7KH%XLOGSDVVDSSOLFDWLRQFRQWDLQVDQLQWHUIDFHIRUZHEGDWD
WREHLPSRUWHGLQWRDVSUHDGVKHHWGDWDSURFHVVRU

7KH RXWSXW LV FDSWXUHG LQ DQ ([FHO VKHHW ZKLFK FDQ EH GRZQORDGHG IURP WKH %XLOGSDVV ZHE LQWHUIDFH DQG
DIWHUZDUG WKH XVHU FDQ WUDFN WKH H[SRUW VHULHV FUHDWHG E\ WKH ZHE DSSOLFDWLRQ RQOLQH XVLQJ WKH VSUHDGVKHHW GDWD
SURFHVVRU7KH ILOH LV GRZQORDGDEOH LQ WKH³([FHO ,QWHUIDFH´ WDE LQ WKHPDLQPHQX7KHGRZQORDGHGGDWD FDQEH
IXUWKHUSURFHVVHGDVQRUPDO([FHOVKHHWV

7KH%XLOGSDVV DSSOLFDWLRQ RIIHUV D SUHYLHZ RI WKHPDLQ EXLOGLQJ GDWD DQG LWV VWUXFWXUH WKURXJK DQ LQWHUDFWLYH
LQWHUIDFHZKHUHWKHXVHUFDQGLJLWDOO\³ZDON´WKURXJKWKHPRGHOHGEXLOGLQJ7KHLQWHUIDFHFRQWDLQVWZRGLPHQVLRQDO
SLFWXUHVSKRWRVGUDZLQJVGUDIWVHWFDVZHOODVOLQNVIRURWKHUEXLOGLQJGHWDLOVRUUHODWHGGRFXPHQWV
&RQFOXVLRQ
7KHDSSOLFDWLRQRI%XLOGSDVVRIIHUVD WRROZKLFK LVXVHIXOQRWRQO\ WR LQGXVWU\SURIHVVLRQDOVEXWDOVR WRXVHUV
LQWHUHVWHGLQWKHHFRQRPLFDVSHFWV7KHPRGXODUVWUXFWXUHRIWKHVRIWZDUHPRGHO0DFHNDOORZVIRULQGLYLGXDO
DGMXVWPHQWVLQVSHFLILFDWLRQRIWKHDOJRULWKPLFDOO\JHQHUDWHGVFKHPHV7KHXVHULVDOORZHGWRXWLOL]HWKHLUVSHFLDOLVP
ZLWKLQWKHLQGXVWU\RUDGGVSHFLILFDWLRQVEDVHGRQFRQVXOWDWLRQZLWKRWKHUSURIHVVLRQDOV7KHRYHUDOOFDOFXODWLQJWLPH
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RI WKH DQDO\VLV GHSHQGV RQ LQGLYLGXDO XVHU UHTXLUHPHQWV DQG WKH W\SH RI H[SRUW GDWD1HYHUWKHOHVV XQGHU QRUPDO
FLUFXPVWDQFHVLWLVSRVVLEOHWRSURFHVVWKHPDMRULW\RIWKHEXLOGLQJFRPSRQHQWVZLWKLQDIHZPLQXWHV

7KHDSSOLFDWLRQKDVEHHQGHYHORSHGDVDPRGXODUV\VWHP,WLVSRVVLEOHWRDGGRWKHUWRROVZKLFKFDQEHSURFHVVHG
LQ DGGLWLRQDO DUHDV DQG OLQNHGZLWK SDUWLFXODU EXLOGLQJ FRQVWUXFWLRQSUREOHPV7KH VRIWZDUH H[SRUW SURYLGHV XVHUV
ZLWKSUDFWLFDOLQVWUXFWLRQVIRUPDQDJLQJEXLOGLQJUHSDLUVDQGUHIXUELVKPHQWV/LQNDJHZLWKWKHWHFKQLFDOVWDQGDUGVLV
D SRWHQWLDO IXUWKHU VWHS IRU WKH DSSOLFDWLRQ KRZHYHU FRQWULEXWLRQ WR WKH WHFKQLFDO GDWDEDVH DQG HODERUDWLRQ RI WKH
)DFLOLW\0DQDJHPHQWH[SHQVHVLVFUXFLDO
$FNQRZOHGJHPHQWV
7KLVSDSHURULJLQDWHGDVDSDUWRID&]HFK7HFKQLFDO8QLYHUVLW\LQ3UDJXH)DFXOW\RI&LYLO(QJLQHHULQJUHVHDUFK
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